Background: Pyoderma gangrenosum (PG) is a rare, chronic inflammatory condition exhibiting mucopurulent or hemorrhagic exudates. The majority of cases are associated with inflammatory bowel disease, rheumatological diseases, and hematological malignancies. In the absence of typical serological markers and specific histopathological changes, the diagnosis is often clinical. Being rare, it is frequently misdiagnosed, which leads to a delay in instituting appropriate therapy. Case Presentation: We present a 53-year-old male of Aboriginal descent with end-stage renal disease due to diabetes who underwent insertion of a peritoneal dialysis (PD) catheter. Five weeks after PD catheter insertion, he started to notice a painful ulcer surrounded by a bed of erythema. The lesion eventually progressed to a purulent, hemorrhagic ulcer surrounded by a raised, irregular, violaceous border along the entirety of the PD catheter tunnel. There was no history of underlying systemic diseases commonly associated with PG. The catheter was removed, and an elliptical biopsy was taken, which ruled out infection, malignancy, and vasculitis. The changes were felt to be consistent with PG. The patient underwent treatment initially with topical corticosteroids, followed by oral prednisone, which unfortunately worsened his diabetic control; due to this, he was transitioned to cyclosporine, with complete resolution. Conclusions: Lesions at the PD catheter exit site are usually treated for Case
Background
Pyoderma gangrenosum (PG) is a rare, inflammatory dermatosis that is often misdiagnosed [1] . While its etiology remains unknown, PG has been classified into four clinical variants, of which the most common is the classic ulcerative form [2] . The lesion typically begins as a painful erythematous nodule or acneiform pustule which progresses rapidly to form a necrotic ulcer surrounded by a raised, violaceous, irregular border [3] . Fifty to 70% of cases are associated with inflammatory bowel disease, rheumatological diseases, or hematological malignancies [4] , and 25% of cases occur following incidental or iatrogenic trauma [5] .
We report a case of ulcerative PG which developed at the exit site of a peritoneal dialysis (PD) catheter in an end-stage renal disease (ESRD) patient without any history of underlying systemic diseases commonly associated with PG. To our knowledge, a similar occurrence has not been documented in the literature thus far.
Case Report
A 53-year-old male of Aboriginal descent with a history of hypertension, coronary artery disease, and diabetic nephropathy leading to ESRD requiring chronic PD was seen in July 2016 for insertion of a double-cuffed PD catheter. The patient tolerated the procedure well without any immediate complications. Five weeks later, he noticed an ulcerated area 5 mm from the catheter exit site surrounded by a bed of mild erythema and swelling. The lesion improved marginally following oral cephalexin and topical mupirocin cream application to the affected area, but it eventually worsened (Fig. 1) .
Given the lack of systemic signs of illness and occasional improvement of the lesion with antibiotics, it was treated as an ongoing exit site infection. The lesion gradually extended along the subcutaneous tunnel, with multiple small areas of ulceration on a bed of worsening purplish erythema. There was associated nonpurulent drainage from the ulcerating dermis (Fig.  2) . As the ulcerated lesion failed to improve after 56 weeks of intermittent courses of antibiotics (Fig. 3) , we decided to remove the catheter and offer renal replacement therapy in the form of hemodialysis.
Blood cultures taken at the time of PD catheter removal failed to reveal any growth after 5 days of incubation. A biopsy of the skin and subcutaneous tissue was sent for Gram staining, culture, and histological examination. The Gram stain of the biopsied ulcerated lesion was unremarkable, and the culture revealed a mixed flora. The histology report commented on focally ulcerated areas in the epidermis and on a sinus tract lined by inflamed granulation tissue extending into the deep dermis. There was no evidence of malignancy. The patient was reviewed by a dermatologist, who wondered whether the painful, indurated, and erythematous ulcerated sclerotic linear plaque on his lower abdomen was consistent with PG. The case was discussed with the histopathologist, and the microabscesses, fibrosis, and inflammation were felt to be due to PG.
Following the diagnosis of PG, topical and oral steroids were initiated, which led to an impressive resolution of the erythema and gradual healing of the ulcerated lesions (Fig. 4, 5) .
Unfortunately, the systemic steroids elevated the patient's blood glucose levels and made his diabetes difficult to manage. It was also noted that tapering the dose of systemic steroids led to worsening of the lesions, and the patient was transitioned to cyclosporine at approximately 5 mg/kg for a total dose of 150 mg b.i.d. The introduction of a calcineurin inhibitor led to a sustained response and eventual resolution (Fig. 6) .
Discussion PG is a rare inflammatory condition exhibiting mucopurulent or hemorrhagic exudates. The lesion often begins as an ulcer exhibiting characteristics of a follicular pustule with surrounding erythematous, edematous, and painful skin which ultimately progresses to tissue necrosis [6] . The majority of cases (50-70%) are associated with systemic illnesses including inflammatory bowel disease, hematological malignancies, hepatitis, seronegative rheumatoid arthritis, spondylitis, and monoclonal gammopathies [2] . Despite recent advances in the pathophysiology of the disease, the diagnosis is mainly clinical and by exclusion [7] . In our patient, we were unable to elicit any history of inflammatory bowel disease, the serological results for rheumatological diseases were negative, and there was no evidence of monoclonal gammopathy on serum protein electrophoresis.
Brunsting et al. [8] coined the term "pyoderma gangrenosum" in 1930 and hypothesized about a possible infectious etiology. Nine decades later, although its etiology remains uncertain, there are supporting data implying a dysregulation of the immune system [9, 10] . In the absence of specific histopathologic features and serologic markers, the diagnosis of PG remains clinical. PG lesions mimic infection, vascular insufficiency ulcers, systemic vasculitis, cancer, and exogenous trauma [11] . A biopsy should be performed to rule out other causes of ulceration. There are no specific histological features of PG, and they vary based on the evolutionary stages of the disease.
While PG lesions are typically triggered by pathergy (incidental or iatrogenic trauma), this is the first reported association with the exit site of a PD catheter. Initially, we had felt that the patient had an infection of the PD catheter exit site. Our views were further strengthened by a perceptible response regarding the pain and erythema following the introduction of oral antibiotics. We continued to treat the patient as having an infection and wondered whether he was being diligent with aseptic techniques and exit site management. Our inability to recognize PG in this individual led to a delay in instituting appropriate therapy and led to gradual progression of the ulcerated areas, erythema, and intense pain.
The diagnosis of PG should be considered for all patients whose wounds are painful, rapidly expanding, nonhealing, and unresponsive to antibiotics, or worsening with surgical debridement [11] . While there are no national or international guidelines for the diagnosis of PG, one proposed set requires the fulfillment of 2 major and minor criteria [10] : major criteria -(1) rapid progression of a painful ulcer with a violaceous, undermined border and (2) exclusion of other causes of cutaneous ulceration; minor criteria -(1) a history suggestive of pathergy or clinical findings in keeping with cribriform scarring, (2) systemic disease associated with PG, (3) histological findings of neutrophilic dermal infiltrate/mixed inflammation/lymphocytic vasculitis, and (4) a rapid response to systemic corticosteroid therapy.
The patient in our case fulfilled both of the major criteria as well as 3 out of the 4 minor criteria. While there are no treatment guidelines, treatment should encompass local wound care and the inflammatory component. Optimal wound care involves moisture-retentive, occlusive dressings, treatment for secondary infections, and hyperbaric oxygen [12] . Treatments to control inflammation include topical agents (corticosteroids [13] , tacrolimus [14] , and cyclosporine [15] ), intralesional agents (corticosteroids [16] and cyclosporine [17] ), and systemic agents (oral corticosteroids [18] , oral cyclosporine [15] , and infliximab [19] ). Other biologic agents (etanercept [20] and adalimumab [21] ), granulocyte apheresis [22] , and thalidomide [23] have been reported to have successful outcomes.
Our case is unique for two reasons. First, the patient did not have any underlying systemic illness typically associated with PG. Second, we are not aware of any previous reports of PG developing at the exit site of a PD catheter -a fact which led to a delay in diagnosis. Fortunately, the insertion of a permcath did not lead to a similar lesion, as pathergy often drives the disease.
Conclusion
We reported on a case of PG presenting at a PD catheter exit site in an ESRD patient with type 2 diabetes. The diagnosis of PG should be considered with painful, nonhealing lesions unresponsive to antibiotics. A high index of clinical suspicion is needed. Delayed diagnosis leads to worsening of the lesions and has the potential for inappropriate surgical interventions. Four months after the initial lesion had been identified, it had progressed despite topical mupirocin application to the affected skin and intermittent systemic antibiotics. Fig. 3 . Twelve months after the initial lesion had been identified, there was blistering of the epidermis overlying the lesion, resulting in a violaceous, ulcerated appearance with visible subcutaneous tissue below at the time of PD catheter removal. 
